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Mj[[b ^ebbem if^[h[i WZ^[i_l[bo XedZ[Z je][j^[h Wi W ]hWdkbWh Yecfei_j[ c[jWb
\eWc+ _i W if[Y_Wb jof[ e\ feheki c[jWb j^Wj W_ci je YecX_d[ bem m[_]^j+ m_j^
ZkYj_b_jo WdZ [d[h]o WXiehfj_ed- Bebbem if^[h[i Yecfh_i_d] ij[[b \eWc i^[bbi
m[h[ YeWj[Z m_j^ W j^[hcWbbo WYj_lWj[Z [feno _d ehZ[h je \ehc Z_"[h[dj if[Y_c[d
][ec[jh_[i kfed cekbZ_d] WdZ Ykh_d]- N^[ YebbWfi[ fhefW]Wj_ed WdZ [d[h]o WX,
iehfj_ed e\ ij[[b ^ebbem if^[h[ XbeYai+ Yecfh_i_d] if^[h[i e\ Z_"[h[dj i_p[i+ mWi
_dl[ij_]Wj[Z [nf[h_c[djWbbo+ gkWdj_\o_d] gkWi_,[bWij_Y WdZ dedb_d[Wh fhef[hj_[i
e\ j^[ ij[[b ^ebbem if^[h[ Wii[cXb_[i _d Yecfh[ii_ed WdZ YecfWh_d] j^[c m_j^
WdWboj_YWb WdZ i[c_,[cf_h_YWb hkb[i XWi[Z ed feheki c[jWb Z[di_jo WdZ if^[h[
fWYa_d]- N^[ h[ikbji _Z[dj_\o j^[ _d_j_Wj_ed WdZ dWjkh[ e\ ZWcW][ WdZ ^_]^b_]^j
j^[ c[h_ji e\ j^[ cWj[h_Wb _d WXiehX_d] ^_]^ Yecfh[ii_l[ Z[\ehcWj_edi m_j^ekj
i_]d_#YWdj beii e\ _dj[]h_jo-
4?QOHJ>K, c[jWb \eWci+ ij[[b ^ebbem if^[h[ Wii[cXb_[i+ Yecfh[ii_ed j[ij_d]+
Yhki^ XWdZ fhefW]Wj_ed
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"! ,<A?=2B1A7=<
G[jWb \eWci [d`eo cWdo e\ j^[ c[Y^Wd_YWb Y^WhWYj[h_ij_Yi e\ c[jWbb_Y ijhkY,
jkhWb cWj[h_Wbi+ ikY^ Wi ^_]^ ij_"d[ii WdZ fbWij_Y_jo+ m_j^ j^[ WZlWdjW][ e\ bem
m[_]^j Zk[ je j^[_h feheki c_YheijhkYjkh[- @eh j^_i h[Wied+ i_]d_#YWdj ["ehj ^Wi
X[[d fkj \ehj^ Zkh_d] j^[ fWij 1/ o[Whi _d j^[_h cWdk\WYjkh[+ Y^WhWYj[h_pWj_ed
WdZ kdZ[hijWdZ_d] e\ j^[_h c[Y^Wd_YWb X[^Wl_ekh U0V- GWdk\WYjkh_d] j[Y^d_gk[i
\eh c[jWb \eWci Wh[ Z[lej[Z je jW_beh_d] j^[ \eWc c_YheijhkYjkh[ _d ehZ[h je
ik_j Z[i_]d fWhWc[j[hi m^_b[ Yedi_Z[h_d] [Yedec_Y fheZkYj_ed- ; m_Z[bo ki[Z
cWdk\WYjkh_d] c[j^eZ _i femZ[h c[jWbbkh]o+ m^[h[ Wbbeo femZ[h _i c_n[Z WdZ
j^[d Yecfh[ii[Z m_j^ W \eWc_d] W][dj )\eh [nWcfb[ j_jWd_kc ^oZh_Z[* je \ehc
W fh[Ykhieh- N^[ ieb_Z c_njkh[ _i j^[d \eWc[Z je W if[Y_#[Z Z[di_jo eh lebkc[
WdZ Yeeb[Z _d ijW][i- Ij^[h cWdk\WYjkh_d] fheY[ii[i _dYbkZ[ iodjWYj_Y c[jWb
\eWci Xo c[jWb femZ[h _d`[Yj_ed cekbZ_d] WdZ YWij_d] \eh ef[d,Y[bb \eWci ki,
_d] eh]Wd_Y fbWY[^ebZ[hi+ Wi Z[iYh_X[Z _d <Wd^Whj U1V- If[d Y[bb c[jWb \eWci
Wh[ b[ii ij_"+ ^Wl[ ^_]^[h fehei_jo WdZ i[[ Wffb_YWj_edi _d fheY[ii [d]_d[[h_d]
\eh ^[Wj [nY^Wd][hi WdZ Wi ^eiji e\ YWjWboj_Y h[WYj_edi U2V-
N^[ d[[Z je fheZkY[ ceh[ kd_\ehc fehei_jo \eWci \hec _hed,XWi[Z c[jWbi
m_j^ ^_]^[h c[bj_d] fe_dji b[Z je j^[ Z[l[befc[dj e\ j^[ c[jWb )\eWc* if^[h[
fheZkYj_ed j[Y^d_gk[i l_W femZ[h c[jWbbkh]o U3V- N^[ cWdk\WYjkh_d] fheY[Zkh[
X[]_di m_j^ feboc[h_Y )ijohe\eWc* if^[h[i+ YeWj[Z m_j^ ij[[b femZ[h+ ademd Wi
(]h[[d if^[h[i( )i[[ @_]kh[ 0)W**- N^[i[ Wh[ j^[d ^[Wj jh[Wj[Z \eh j^[ c[jWb je
c[bj WdZ j^[ feboc[h je ikXb_c[ j^hek]^ j^[ feh[i e\ j^[ d[mbo \ehc[Z ^ebbem
i^[bb+ m^_Y^ _i j^[ Yeeb[Z Zemd je ^WhZ[d U4V- ;ii[cXb_[i e\ ^ebbem if^[h[i
YWd X[ fheZkY[Z Xo i_dj[h_d] j^[c je][j^[h )@_]kh[ 0)X**+ b[WZ_d] je W iodjWY,
j_Y ijhkYjkh[ e\ l[ho ^_]^ fehei_jo+ `e_d[Z je][j^[h m_j^ W h[i_d m^_Y^ b[WZi je
W bem,m[_]^j Yecfei_j[ ijhkYjkh[ )@_]kh[ 0)Y** eh fekh_d] cebj[d Wbkc_d_kc
b[WZ_d] je W Z[di[h feheki c[jWb U5V- N^[ X[^Wl_ekh e\ i_dj[h[Z ^ebbem if^[h[
c[jWb \eWci kdZ[h Yecfh[ii_ed ^Wi X[[d ijkZ_[Z Xo i[l[hWb Wkj^ehi U6+ 7V- Bem,
[l[h+ j^[i[ ijkZ_[i ^_]^b_]^j i^ehjYec_d]i _d Yedjhebb_d] j^[ j[di_ed h[ifedi[ e\
i_dj[h[Z ij[[b ^ebbem if^[h[ if[Y_c[di WdZ j^[_h cWY^_d_d] U8V+ ik]][ij_d] j^Wj
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Mf^[h[. =, ;l[hW][ ;ffWh[dj M^[bb mWbb G_Yhe, ;Z^[i_l[
;ii[cXbo Yedj[dj >_W- >[di_jo j^_Yad[ii fehei_jo )&* L%8
jof[ )&* > )cc* )].Yc$* j )!c* )&* cWii
MBM1 /-03 1-2 /-4 32,42 0/ 04 /-/3
MBM3 /-06 3-4 /-3 53,63 01 02 /-/2
>CDNG *1 ;J[UKECN ;TQRGTVKGU QH =VGGN 7QNNQY =RJGTGU
m^_Y^ mWi Wffhen_cWj[bo 1-2 cc \eh j^[ MBM1 WdZ 3-4 cc \eh j^[ MBM3- N^[
i^[bb mWbbi e\ j^[ c[jWb \eWci Wh[ j^[ci[bl[i feheki+ m_j^ c_Yhefehei_j_[i e\
0/& WdZ 01& \eh MBM1 WdZ MBM3 h[if[Yj_l[bo-
'$'$ 2J;GME;J @H;F <EH=DK
N^[ Z_c[di_edi e\ j^[ if[Y_c[di Wh[ ceh[ j^Wd 0/ Z_Wc[j[hi \eh Xej^ jof[i+
Wi Z_YjWj[Z Xo j^[ CMI ijWdZWhZ \eh j[ij_d] feheki c[jWbi U0/V- N^[ fheZkYj_ed
_dlebl[Z fekh_d] ^ebbem if^[h[i YeWj[Z m_j^ ;hWbZ_j[ ;N0,0 _dje igkWh[ cekbZi
m_j^ i_b_Yed b_d_d]i- N^[ if^[h[i m[h[ fekh[Z _d 2 ijW][i+ WdZ YecfWYj[Z- G[jWb
fbWj[i m[h[ ki[Z Wj j^[ jef WdZ Xejjec je b[l[b j^[ if[Y_c[d+ j^hek]^ m^_Y^
c_bZ fh[iikh[ mWi Wffb_[Z )@_]kh[ 1)X**- N^_i mWi W d[Y[iiWho c[Wikh[ i_dY[
WXi[dY[ e\ fh[iikh[ b[WZi je kd[l[d ikh\WY[i WdZ YWl_j_[i m_j^_d j^[ if[Y_c[d+
i_dY[ if^[h[i i^h_da WXekj 4& Zkh_d] Ykh_d]- N^[ Ykh_d] mWi f[h\ehc[Z \eh 1
^ekhi _d Wd _dZkijh_Wb el[d Wj %*$-=- IdY[ j^[ if[Y_c[d mWi h[cel[Z \hec j^[
el[d+ fh[iikh[ mWi h[b_[l[Z WdZ j^[ if[Y_c[d mWi Wbbem[Z je Yeeb Zemd- @_dWb
Z_c[di_edi WdZ cWii m[h[ h[YehZ[Z+ Wi i^emd _d @_]kh[ 1)Z*-
$! +E>3?7;3<A/9 D=?8
N^[ [nf[h_c[dji jeea fbWY[ Wj j^[ MjhkYjkhWb Cdj[]h_jo bWX e\ =hWd#[bZ Od_,
l[hi_jo WdZ j^[ i[j kf _i i^emd _d @_]kh[ 2- N^[ j[iji m[h[ f[h\ehc[Z _d cede,
jed_Y Yecfh[ii_ed eh m_j^ ed[ eh jme beWZ_d] YoYb[i Wj l[ho ibem Z_ifbWY[c[dj




Nof[ Mf[Y_c[d CHMNLIH N[ij FeWZ_d] >C= ;Yg-
He- FeWZ_d] G[j^eZ LWj[ LWj[
L_] )cc.i* )@hci.i*
MBM1 C+ PC+ 77/1 =ecfh[ii_ed m_j^ /-1 4
PCCC )14/aH* 1 beWZ_d].kdbeWZ_d]
YoYb[i
MBM1 CCC+ CP 77/2 Gedejed_Y /-1 3
P+ PCC )4//aH* Yecfh[ii_ed
MBM3 CC+ CCC 77/2 Gedejed_Y /-1 3
)4//aH* Yecfh[ii_ed
MBM3 C 77/2 =ecfh[ii_ed m_j^ /-1 3
)4//aH* 0 beWZ_d].kdbeWZ_d]
YoYb[
MBM3 CP+ P+ 77/1 =ecfh[ii_ed m_j^ /-1 4
PC+ PCC )14/aH* 1 beWZ_d].kdbeWZ_d]
YoYb[i
>CDNG ,1 4ZRGTKOGPVCN RTQEGFWTG CPF RCTCOGVGTU HQT GCEJ URGEKOGP
%! -3@B9A@ /<2 *7@1B@@7=<
)$&$ 7BQKC=;E 7JHI?JLC?K H@ 3HEEHO 9L??E 6?L;E 1H;FK
N^[ f^oi_YWb fhef[hj_[i e\ j^[ c[jWb \eWc Wii[cXb_[i ki[Z+ Wh[ ikccWh_p[Z
_d NWXb[ 1- Cj _i [l_Z[dj j^Wj ekh fh[fWhWj_ed fhejeYeb ^Wi fheZkY[Z ^_]^bo
h[fheZkY_Xb[ if[Y_c[di- N^[ Z[di_jo e\ [WY^ if[Y_c[d mWi Z[j[hc_d[Z _dZ[f[d,
Z[djbo+ WdZ mWi \ekdZ Wi $')- # $'$% ((')! \eh MBM1 WdZ $'(* # $'$% ((')! \eh
MBM3- N^[i[ m[h[ Yedl[hj[Z je h[bWj_l[ Z[di_j_[i Xo Z_l_Z_d] Xo j^[ Xkba Z[di_jo
e\ ij[[b+ #0 . +',+ ((')!+ Wi
!
!)
. $'$+) # $'$$% \eh MBM1 WdZ !
!)
. $'$), # $'$$%
\eh MBM3-























m^[h[+ 1 _i j^[ [nj[hdWb hWZ_ki e\ j^[ if^[h_YWb i^[bb+ 8 _i j^[ j^_Yad[ii e\ j^[
if^[h_YWb i^[bb+ 0+ _i j^[ fWYa_d] \WYjeh eh fWYa_d] [%Y_[dYo e\ j^[ WhhWd][c[dj+
j^Wj _i j^[ \hWYj_ed e\ j^[ kd_j Y[bb lebkc[ eYYkf_[Z Xo if^[h[i- Q[ dej[ j^Wj
?g-0 _i i_c_bWh je U02V WZ`kij[Z \eh j^[ c_Yhefehei_jo+ %,*%/- . #&$!('(#)#"%%+
m^[h[ 3,*%/- _i j^[ lebkc[ e\ j^[ if^[h_YWb i^[bb eYYkf_[Z Xo W_h le_Zi WdZ
30)'++ _i j^[ lebkc[ e\ j^[ if^[h_YWb i^[bb- Cdij[WZ e\ ki_d] W lebkc[ \hWYj_ed
WffheWY^+ j^[ Yedjh_Xkj_ed e\ j^[ WZ^[i_l[ _d j^[ el[hWbb Z[di_jo e\ j^[ \eWc
mWi WYYekdj[Z \eh j^ek]^ j^[ WZ^[i_l[ cWii \hWYj_ed+ 6$&)- N^[ Z[di_jo e\
j^[ \eWci mWi YecfWh[Z W]W_dij j^[ j^[eh[j_YWb fWYa_d] Z[di_j_[i e\ ^[nW]edWb
WdZ igkWh[ kd_j Y[bbi j^Wj [n_ij _d j^[ b_j[hWjkh[- <Wi[Z ed j^_i YWbYkbWj_ed+ j^[
fWYa_d] WY^_[l[Z m_j^ ekh if[Y_c[d fh[fWhWj_ed i[[ci je X[ Ybei[h je W hWdZec
fWYa_d] )/-/68 WdZ /-/48 \eh MBM1 WdZ MBM3 h[if[Yj_l[bo*+ Wbj^ek]^ beYWbbo
if^[h[i cWo X[ WhhWd][Z _d Z[di[h eh beei[h fWYa_d]i-
)$'$ 9LJ?KK#9LJ;CG .MJN?K
Nof_YWb ijh[ii,ijhW_d Ykhl[i \eh MBM1 WdZ MBM3 Wh[ i^emd _d @_]kh[ 3+ m^_b[
_cfehjWdj j[ij_d] ZWjW Wh[ ikccWh_i[Z _d NWXb[ 2- N^[ ijh[ii ijhW_d h[ifedi[ e\
j^[ if[Y_c[di _d j^_i meha [n^_X_j j^[ [nf[Yj[Z \[Wjkh[i e\ c[jWb \eWci+ m^_Y^
Wh[ Z[iYh_X[Z Xo j^h[[ Z_ij_dYj h[]_edi- N^[ #hij h[]_ed+ _i j^[ gkWi_,[bWij_Y
h[]_ed+ m^[h[ j^[ ijh[ii _i ]hWZkWbbo _dYh[Wi_d] _d W gkWi_,b_d[Wh \Wi^_ed b[WZ_d]
je W #hij f[Wa- N^[ i[YedZ h[]_ed+ X[]_di m_j^ j^[ #hij cWn_ckc Yecfh[ii_l[
ijh[ii+ WdZ _i Z[#d[Z Xo W fbWj[Wk h[]_ed+ m^_b[ bWh][ Z[\ehcWj_edi eYYkh- N^[
j^_hZ h[]_ed _i j^[ Z[di_#YWj_ed h[]_ed+ cWha[Z Xo W ij_"[d_d] X[^Wl_eh+ Wi
ijh[d]j^ _dYh[Wi[i- ; Z[di_#[Z MBM3 if[Y_c[d Wj j^[ [dZ e\ j^[ beWZ_d] _i
Z[f_Yj[Z _d @_]kh[ 3-
)$($ 1CJKL F;PCFMF =HFIJ?KKCN? KLJ?GALB
N^[ MBM1 ^WZ W c[Wd #hij cWn_ckc Yecfh[ii_l[ ijh[ii e\ 8-73 GJW+
m^[h[Wi j^[ bWh][h Z_Wc[j[h MBM3 ^WZ W bem[h #hij cWn_ckc ijh[d]j^ e\ 5-62
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5KIWTG -1 >[RKECN UVTGUU'UVTCKP EWTXGU HQT =7=+ CPF =7=- URGEKOGPU( >JG "IWTG CNUQ KPFKECVGU
CP =7=- URGEKOGP KP C FGPUK"GF UVCIG CV VJG GPF QH VJG GZRGTKOGPV
GJW+ m^_Y^ Wcekdji je WXekj 21& Z_"[h[dY[- N^[ ijWdZWhZ Z[l_Wj_ed \eh Xej^
\eWci mWi _d j^[ ehZ[h e\ /-4 GJW- N^[ Z_"[h[dY[ _d #hij Yecfh[ii_l[ ijh[d]j^
X[jm[[d j^[ jme \eWci YWd X[ Wjjh_Xkj[Z je j^[ fhefehj_edWb_jo e\ j^[ h[bWj_l[
Z[di_j_[i e\ j^[ jme \eWci-
)$)$ 7E;L?;M 9LJ?KK
N^[ fbWj[Wk ijh[ii+ $.++ _i YWbYkbWj[Z Wi j^[ Wl[hW][ e\ j^[ ijh[ii lWbk[i
X[jm[[d 1/& WdZ 2/& el[hWbb ijhW_d- N^[ fbWj[Wk ijh[ii \eh MBM1 mWi 0/-/1
GJW m_j^ W ijWdZWhZ Z[l_Wj_ed e\ /-24 GJW WdZ \eh j^[ MBM3 4-72 GJW m_j^
W ijWdZWhZ Z[l_Wj_ed e\ /-32 GJW- N^[ ijh[ii,ijhW_d Ykhl[ \eh Xej^ MBM1 WdZ
MBM3 fh[i[dji i[l[hWb kdZkbWj_edi m_j^_d j^[ fbWj[Wk h[]_ed+ m^_Y^ Z_ii_fWj[ Wi
j^[ cWj[h_Wb [dj[hi j^[ Z[di_#YWj_ed h[]_ed- N^[ kdZkbWj_edi X[Yec[ iceej^[h
Wj W ]beXWb ijhW_d b[l[b e\ Wffhen_cWj[bo /-14 \eh j^[ MBM1 \eWc _d YedjhWij je
j^[ ijhW_d b[l[b e\ /-34 \eh j^[ MBM3- @khj^[hceh[+ j^[ kdZkbWj_edi \eh MBM3
\eWci Wh[ YecfWhWj_l[bo Z[[f[h _d YecfWh_ied je j^[ MBM1 ed[i-
8
MBM1 MBM3
@_hij GWn_ckc =ecfh[ii_l[ Mjh[d]j^ )GJW* -',( # $'(- *'+' # $'')
JbWj[Wk Mjh[ii )GJW* %$'$& # $'') )',' # $'('
Mjh[ii >hef LWj_e )M>L* %'$& # $'$( $',* # $'$*
JbWj[Wk ?dZ MjhW_d $')) # $'$% $')* # $'$*
?d[h]o ;Xiehfj_ed Wj 4/& ijhW_d )GD.c$* ('-- # $'&% &',' # $'%$
?d[h]o ;Xiehfj_ed ?%Y_[dYo Wj 4/& ijhW_d+ )&* ,(', # (') ,+'' # ''-
>CDNG -1 =WOOCT[ QH <GUWNVU
)$*$ 9LJ?KK /JHI 8;LCH
N^[ ijh[ii >hef LWj_e )M>L*+ _i Wd _cfehjWdj _dZ_YWjeh e\ [d[h]o WXiehfj_ed
e\ c[jWb \eWci- Mb_]^jbo Z_"[h[dj Z[#d_j_edi e\ ijh[ii Zhef hWj_e [n_ij+ Xkj ^[h[_d
m[ Z[#d[ _j Wi j^[ hWj_e X[jm[[d j^[ #hij cWn_ckc Yecfh[ii_l[ ijh[d]j^ WdZ
j^[ fbWj[Wk ijh[ii ikY^ j^Wj 2)1 . $.+($(,- Q[ #dZ j^Wj j^[ ijh[ii Zhef hWj_e
\eh MBM1 mWi 0-/1 m_j^ W ijWdZWhZ Z[l_Wj_ed /-/3+ m^[h[Wi \eh j^[ MBM3 \eWci+
j^[ hWj_e mWi /-75 m_j^ W ijWdZWhZ Z[l_Wj_ed e\ /-/5- N^[ Ybei[h j^[ M>L _i
je kd_jo+ j^[ iceej^[h j^[ [d[h]o WXiehfj_ed jhWdi_j_ed _i+ m^_Y^ _i _cfehjWdj
_d Wkjecej_l[ Wffb_YWj_edi m^[h[ _cfWYj _d`kh_[i d[[Z je X[ Wle_Z[Z- Cd j^Wj
h[if[Yj j^[ MBM1 i[[ci je X[ W X[jj[h [d[h]o WXiehX[h-
)$+$ 0G?JAQ -<KHJILCHG " 0G?JAQ -<KHJILCHG 0!=C?G=Q
N^[ [d[h]o WXiehfj_ed mWi YWbYkbWj[Z \eh [WY^ if[Y_c[d Xo _dj[]hWj_d] dk,





N^[ [d[h]o WXiehfj_ed \eh j^[ MBM1 \eWci mWi \ekdZ je X[ 3-88 /-(6$ m_j^
W ijWdZWhZ Z[l_Wj_ed e\ /-10 /-(6$WdZ \eh j^[ MBM3 \eWci je X[ 1-72/-(6$
m_j^ W ijWdZWhZ Z[l_Wj_ed e\ /-0 /-(6$- N^[ [d[h]o WXiehfj_ed [%Y_[dYo e\
[WY^ if[Y_c[d mWi eXjW_d[Z Xo dehcWb_p_d] j^[ [d[h]o WXiehfj_ed je j^[ [d[h]o
0/
WXiehfj_ed e\ Wd _Z[Wb WXiehX[h Wj j^[ ijh[ii Yehh[ifedZ_d] je 4/& ijhW_d- N^[
_Z[Wb WXiehX[h _d j^_i YWi[ _i ed[ j^Wj WXiehXi [d[h]o Wj YedijWdj ijh[ii \hec /
je 4/& ijhW_d*- N^[ [d[h]o WXiehfj_ed [%Y_[dYo e\ j^[ jme \eWci mWi \ekdZ
je X[ l[ho i_c_bWh+ Wj 74& \eh j^[ MBM1 WdZ 76& \eh j^[ MBM3- N^[h[\eh[ j^[
MBM1 WXiehXi ceh[ [d[h]o+ m^_b[ MBM3 [n^_X_ji W bem[h fbWj[Wk ijh[ii m^_Y^
cWo X[ ki[\kb \eh fhej[Yj_d] i[di_j_l[ fWYaW][i U03V-
&! +C=9BA7=< =4 *7@>9/13;3<A 7< 5?/<B9/? 4=/;@
=hki^ XWdZ \ehcWj_ed _i j^[ fh[Zec_dWdj c[Y^Wd_ic j^Wj ]el[hdi j^[ \W_b,
kh[ e\ c[jWb \eWci- >_]_jWb _cW][ Yehh[bWj_ed _i W ki[\kb jeeb j^Wj [dWXb[i ki je
ijkZo WdZ gkWdj_\o j^[ Z_ijh_Xkj_ed e\ c_Yhe,iYWb[ Z[\ehcWj_ed m_j^_d W if[Y,
_c[d Wi j^[ beWZ_d] iY^[Zkb[ fhe]h[ii[i- ;d kdZ[hijWdZ_d] e\ j^[ c_Yhe,iYWb[
f^[dec[dW m_bb W_Z j^[ efj_c_pWj_ed e\ j^[ Z[i_]d e\ ikY^ Yecfb[n cWj[h_Wbi \eh
j^[_h _dj[dZ[Z fkhfei[- @_]kh[ 4 ^_]^b_]^ji _cfehjWdj WdZ ej^[h \W_bkh[ [l[dji
j^Wj eYYkh Wj lWh_eki ijhW_d b[l[bi m_j^_d j^[ fbWj[Wk h[]_ed \eh if[Y_c[d MBM1,
P- @_]kh[ 5 fh[i[dji j^[ Yehh[ifedZ_d] >C= ^[WjcWfi e\ jejWb Z_ifbWY[c[dj+
ikf[h_cfei[Z ed j^[ YWfjkh[Z l_Z[e _cW][i+ WdZ [WY^ ikX#]kh[ Yehh[ifedZi
je W fe_dj e\ _dj[h[ij- Ne W_Z j^[ _dj[hfh[jWj_ed e\ h[ikbji+ j^[ Z_ifbWY[c[dj
Yedjekhi Wh[ fbejj[Z ed j^[ ^[WjcWfi Wi m[bb- N^[ _cfehjWdj \[Wjkh[i e\ j^[
X[^Wl_eh e\ Xej^ jof[i e\ \eWci Wh[ m[bb YWfjkh[Z _d j^_i if[Y_c[d+ j^ki m[
h[i[hl[ \hec i^em_d] j^[ h[ikbji \eh j^[ MBM3 \eWci- =edjhWij X[jm[[d j^[ jme
\eWc jof[i m_bb X[ ^_]^b_]^j[Z _d j^[ ikXi[gk[dj Z_iYkii_ed-
MkX#]kh[ )W* i^emi j^[ if[Y_c[d fh[,Yecfh[ii_ed- Je_dj )X* ed j^[ ijh[ii,
ijhW_d Ykhl[ _i m_j^_d j^[ [bWij_Y hWd][ e\ j^[ beWZ_d] h[]_ed- Cd j^[ Yehh[,
ifedZ_d] ikX#]kh[ )X* m[ eXi[hl[ j^Wj j^[ jefceij bWo[h e\ if^[h[i Wbh[WZo
[nf[h_[dY[i _dYh[Wi[Z beYWb_p[Z Z_ifbWY[c[dji _d YecfWh_ied je j^[ h[ij e\ j^[
if[Y_c[d- @khj^[hceh[+ Z_ifbWY[c[dj Yedjekhi e\ j^[ jefceij bWo[h e\ if^[h[i
Wh[ ed Wl[hW][ ^eh_pedjWb+ m^_Y^ _dZ_YWj[i j^Wj j^[ Z_h[Yj_ed e\ Yecfh[ii_ed e\
j^[ jef if^[h[i _i Wb_]d[Z m_j^ j^[ ]beXWb Z_ifbWY[c[dj Z_h[Yj_ed- N^[ Z_ifbWY[,
c[dj Yedjekhi m_j^_d j^[ Xkba e\ j^[ if[Y_c[d ed j^[ ej^[h ^WdZ+ Wh[ Z_W]edWb
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_dZ_YWj_d] j^Wj j^[ h_]^j fWhj e\ j^[ if[Y_c[d _i ceh[ Yecfh[ii[Z WdZ j^Wj
cWj[h_Wb beYWj_edi Wh[ kdZ[h dehcWb WdZ i^[Wh Z[\ehcWj_edi-
; ]hWZkWb ie\j[d_d]+ b[WZ_d] je j^[ f[Wa ijh[ii+ _i eXi[hl[Z ed j^[ ijh[ii,
ijhW_d Ykhl[ X[]_dd_d] Wj fe_dj )Y* WdZ Wj W ]beXWb ijhW_d e\ /-/20- N^_i ie\j[d_d]
X[^Wl_eh Wff[Whi Wbie _d j^[ MBM3 \eWc if[Y_c[di- Cd j^[ ikf[h_cfei[Z jejWb
Z_ifbWY[c[dj Yedjekh e\ ikX#]kh[ )Y*+ j^[ Z[\ehcWj_ed _i ib_]^jbo ceh[ Yed,
Y[djhWj[Z Wj j^[ jefceij bWo[h e\ if^[h[i+ WZ`WY[dj je j^[ beWZ_d] fbWj[- N^[
Yecfh[ii_ed e\ j^[ jefceij bWo[h Yedj_dk[i WdZ j^[ Z[\ehcWj_ed X[Yec[i ceh[
fhec_d[dj Wi j^[ if[Y_c[d Yecfh[ii[i je fe_dj )Z*-
Je_dj )[* i_]d_#[i j^[ #hij _cfehjWdj bWdZcWha e\ j^[ ijh[ii,ijhW_d Ykhl[+
j^[ #hij cWn_ckc Yecfh[ii_l[ ijh[d]j^- ;j j^_i beWZ ij[f+ Wi i^emd Xo j^[ _d,
Yh[Wi[Z lWbk[i e\ j^[ Z_ifbWY[c[dj Yedjekhi e\ ikX#]kh[ )[*+ j^[ jef bWo[h Yhki^[i
[l[d \khj^[h- <[oedZ j^[ #hij f[Wa+ j^[ beWZ YWhho_d] YWfWY_jo _i h[ZkY[Z WdZ
j^[ #hij Z_f _d j^[ ijh[ii.ijhW_d Ykhl[ _i eXi[hl[Z Wj fe_dj )\*- N^[ #hij Yhki^
XWdZ [l[dj _d_j_Wj[i WdZ Z[l[befi j^hek]^ fe_dji )]* WdZ )^* Wj W ]beXWb ijhW_d
e\ 5-6&- N^[ beYWb_pWj_ed [l[dj _i [l_Z[dj _d ikX#]kh[ )]* Xo j^[ Ybei[d[ii e\ j^[
Yedjekh b_d[i+ m^_Y^ _dZ_YWj[i ^_]^ Z_ifbWY[c[dj ]hWZ_[dji- >kh_d] j^_i [l[dj
Yhki^[Z beYWj_edi Wh[ eXi[hl[Z m_j^_d j^[ jef \ekhj^ e\ j^[ if[Y_c[d+ WdZ if[Y_\,
_YWbbo X[jm[[d Yedjekh b_d[i 1-4 WdZ 1-14 cc+ j^[ [Z][ beYWj_edi X[jm[[d j^[
1-14 cc WdZ 1-/ cc b_d[i+ X[jm[[d j^[ 1-/ cc WdZ 0-64 cc b_d[i WdZ fWhj e\
j^[ 0-64 cc WdZ 0-4/ cc b_d[i- >kh_d] Yhki^_d]+ j^[ >C= ie\jmWh[ bei[i jhWYa
e\ iec[ beYWb h[]_edi Zk[ je [nY[ii_l[ Z[\ehcWj_edi+ YWki_d] Yehhkfj_ed e\ j^[
if[Yab[Z fWjj[hd- ;i W h[ikbj+ f_n[bi Yehh[ifedZ_d] je j^[i[ beYWb Wh[Wi Wff[Wh
je YedjW_d de ZWjW- N^_i _i Wi _dZ_h[Yj [l_Z[dY[ e\ j^[ \ehcWj_ed e\ W Yhki^ XWdZ-
;j j^[ iWc[ j_c[+ j^[h[ _i iec[ Z[\ehcWj_ed e\ j^[ if^[h[i WZ`WY[dj je j^[ Xej,
jec fbWj[+ dej i^emd _d j^[ Yedjekh Xkj YWfjkh[Z _d j^[ l_Z[e- Cdj[h[ij_d]bo+
j^[ XWdZ i^Wf[ e\ j^[ YebbWfi[Z ped[ _i `W]][Z Wi [l_Z[dY[Z Xo j^[ XekdZWh_[i
e\ j^[ Z[\ehcWj_ed ped[ WdZ _ji m_Zj^ _i Wffhen_cWj[bo 1 Z_Wc[j[hi m_Z[- Ij^[h
Wkj^ehi ^Wl[ eXi[hl[Z j^Wj j^[i[ Yhki^ XWdZ ped[i eYYkh _d Wd]b[i )2/,3/ Z[]*+
U04V- N^[ Yhki^ XWdZi Wh[ fh[Zec_dWdjbo Yecfh[ii_l[ Wbj^ek]^ beYWb_p[Z ZWc,
W][ YWd b[WZ je Yecfh[ii_l[,i^[Wh XWdZi- Odb_a[ ^ed[oYecX ijhkYjkh[i+ ^ebbem
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if^[h[ Wii[cXb_[i Ze dej ^Wl[ Z_ij_dYj bWo[hi dehcWb je j^[ Wn_i e\ beWZ_d]+ ^[dY[
m[Wa ped[i YWd \ehc _d Z_"[h[dj Wd]b[i je j^[ Z_h[Yj_ed e\ beWZ_d]- Cd ekh YWi[
j^[ Yhki^_d] mWi fh[Zec_dWdjbo Yecfh[ii_l[+ Wbj^ek]^ icWbb i^[Wh ib_fi m[h[
Wbie eXi[hl[Z-
N^[ #hij Yhki^ XWdZ Z[l[befi m^_b[ j^[ beYWb h[i_ijWdY[ je Yhki^_d] _dYh[Wi[i
ed W ie\j[h fWj^ WdZ j^[d fbWj[Wki W\j[h j^[ #hij Z_f- N^_i X[^Wl_eh+ ^Wi Wbie
X[[d eXi[hl[Z _d jme,Z_c[di_edWb ^ed[oYecX[Z ijhkYjkh[i U05V m^[h[ j^[ YhWi^,
XWdZ Z[l[befc[dj Yehh[ifedZi je W fe_dj ed j^[ ijh[ii ijhW_d Ykhl[ m^[h[ j^[
ijh[ii _dYh[Wi[i )j^_i _dZ_YWj[i Wd _dYh[Wi[Z h[i_ijWdY[ je Yhki^_d]*- Q[ dej[
j^Wj+ _d ikX#]kh[ )^*+ Zkh_d] j^[ _d_j_Wb Yhki^_d] WYj_l_jo+ W bWh][ fWhj e\ j^[
if[Y_c[d h[cW_di h[bWj_l[bo kdZ[\ehc[Z+ Wi i^emd Xo j^[ h[bWj_l[bo bWh][ ifWY,
_d] e\ j^[ 0-1 cc+ /-8 cc WdZ /-5 b_d[i+ m^_b[ ceij e\ j^[ Z[\ehcWj_ed _i
YedY[djhWj[Z _d j^[ Wh[W m_j^_d j^[ jef fbWj[ WdZ Yedjekh b_d[ 0-4/ cc- ;i
j^[ beWZ_d] fhe]h[ii[i+ ^_]^ Z_ifbWY[c[dj ]hWZ_[dji Wh[ eXi[hl[Z X[jm[[d j^[
1-7 cc Yedjekh b_d[ WdZ 1-3 cc WdZ 1-/ WdZ 0-5cc _d ikX#]kh[ )_*+ m^[h[ Wj
Y[hjW_d beYWj_edi j^[o i[[c je YeWb[iY[+ i_]d_\o_d] j^[ \ehcWj_ed e\ W i[YedZWho
Yhki^ XWdZ YWki[Z Xo m[Wa[d_d] e\ d[_]^Xeh_d] if^[h[i- N^[ iWc[ Yedjekh
b_d[i+ Yec[ \khj^[h WfWhj \hec j^[ beYWb_pWj_edi+ _dZ_YWj_d] j^Wj j^[h[ _i b[ii
Yecfh[ii[Z cWj[h_Wb m[Z][Z X[jm[[d Yhki^ XWdZi- M_c_bWhbo+ _d ikX#]kh[ )^*+
j^[ b[\j ^WdZ,i_Z[ e\ Yedjekh b_d[ Wj 0-1 cc+ Y^Wd][i eh_[djWj_ed WdZ \ehci W
m[Z][Z Wh[W m_j^ j^[ 0-5 cc b_d[- N^_i m[Z][Z Wh[W _i j^[ X[]_dd_d] e\ W d[m
Yhki^ XWdZ _d j^[ l_Y_d_jo e\ j^[ 0-1 cc b_d[- N^[ 0 cc Yedjekh b_d[ Wj j^[ Xej,
jec ^Wb\ e\ j^[ if[Y_c[d _d ikX#]kh[i )a* WdZ )b* _i Wj W h[bWj_l[bo icWbb Wd]b[
je j^[ ^eh_pedjWb+ WdZ j^[h[\eh[ j^[ Z_h[Yj_ed e\ Yecfh[ii_ed e\ j^[ if^[h[i _d
j^[ l_Y_d_jo e\ j^[ 0 cc b_d[ _i Wb_]d[Z m_j^ j^[ ]beXWb cej_ed e\ j^[ Yheii^[WZ-
Me \Wh+ fe_dji )]* je )b* ed j^[ ijh[ii,ijhW_d Ykhl[ Wh[ beYWj[Z ed W beYWb
fbWj[Wk m^_Y^ Wcekdji je 2-4& e\ j^[ ]beXWb ijhW_d- ?ii[dj_Wbbo+ j^_i 2-4&
ijhW_d mWi ki[Z je Z[\ehc j^[ jef j^_hZ e\ j^[ cWj[h_Wb+ j^[ h[ij e\ j^[ cWj[h_Wb
X[_d] [ii[dj_Wbbo _djWYj- ;j fe_dj )c* ed j^[ ijh[ii ijh[ii ijhW_d Ykhl[+ W cWha[Z
]W_d _d ijh[d]j^ _i dej[Z m^_Y^ ib_]^bo ikhfWii[i j^[ _d_j_Wb f[Wa ijh[d]j^- N^[
MBM1 if[Y_c[di Ze dej [n^_X_j j^_i X[^Wl_eh+ WdZ Wi j^[ fbWj[Wk ijh[ii WbmWoi
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h[cW_di X[bem j^[ f[Wa ijh[ii-
N^[ m[Z][Z cWj[h_Wb je j^[ b[\j ^WdZ,i_Z[ X[jm[[d b_d[i 0-1/ cc 1-// cc
Yecfh[ii[i WdZ fh[ii[i kfed j^[ _dYb_d[Z fbWd[ cWha[Z Xo j^[ b_d[ 0-1/ cc
m^_Y^ _i WffWh[djbo ikffehj[Z Xo Wd kdZ[hbo_d] ij_"[h eh]Wd_pWj_ed e\ if^[h[i+
b_a[bo h[ifedi_Xb[ \eh j^[ _dYh[Wi[ _d ijh[d]j^- @eh i[l[hWb beWZ ij[fi+ kf je W
]beXWb ijhW_d e\ 02-2& j^[ if^[h[i ikhhekdZ_d] j^[ m[Z][ _d ikX#]kh[ )d* a[[f
ed Z[\ehc_d]+ WdZ _d ikX#]kh[ )e*+ j^[ ^ebbem if^[h[i Yecfh_i_d] _ji Xejjec
XekdZWho X[]_d je Yhki^ Wi i^emd Xo j^[ Ybei[d[ii e\ Yedjekhi 1-3/ cc+ 1-//
cc+ 0-5/ cc WdZ 0-1/ cc- N^[ Z_f X[jm[[d fe_dji )d* WdZ )e* ed j^[ ijh[ii,
ijhW_d Ykhl[ cWhai j^_i Yhki^_d] [l[dj- Q[ dej[ edY[ ceh[ j^Wj j^[ cWj[h_Wb
X[d[Wj^ Yedjekh b_d[ 0-1 cc _i kd_\ehcbo Yecfh[ii[Z- ;j fe_dj )f*+ j^[ 0-//
cc Yedjekh b_d[ _i _dYb_d[Z WdZ cWj[h_Wb je j^[ h_]^j e\ _j _i ceh[ Yecfh[ii[Z-
N^_i h[ikbji _d W YbeYam_i[ hejWj_ed WXekj j^[ Xejjec h_]^j Yehd[h+ m^_Y^ _d_j_,
Wj[i W d[m Z_W]edWb Yhki^,XWdZ+ Z_h[Yj[Z Wbed] j^[ 0-// cc b_d[- N^[ if^[h[i
YedjW_d[Z X[jm[[d Yedjekh b_d[i 0-14 cc+ 0-// cc WdZ /-64 WdZ WZ`WY[dj je j^[
Xejjec fbWj[+ Yhki^ _d ikX#]kh[ )g* WdZ m^_Y^ Wff[Whi Wi W Zhef _d ijh[d]j^ _d
j^[ ijh[ii,ijhW_d Ykhl[ Wj fe_dj )g*- Cd ikX#]kh[ )h* j^[ beYWb_pWj_ed YedY[djhWj[i
X[jm[[d Yedjekhi 0-5/ cc WdZ 0-1 cc WdZ fWhjbo X[jm[[d 0-1 WdZ /-7 cc Wi
j^[ Xejjec b[\j Yehd[h e\ j^[ if[Y_c[d Wff[Whi je X[ ij_"[h-
>C= ZWjW \eh ikXi[gk[dj beWZ ij[fi m[h[ dej feii_Xb[ je X[ WdWbop[Z Zk[ je
[nY[ii_l[ Z[\ehcWj_edi j^hek]^ j^[ [dj_h[ if[Y_c[d- Nme ceh[ Yhki^_d] [l[dji
eYYkh Zkh_d] j^[ h[ij e\ j^[ fbWj[Wk h[]_ed+ W\j[h m^_Y^ Z[di_#YWj_ed X[]_di-
>kh_d] j^[ j[ij+ de l_i_Xb[ i[fWhWj_ed eh YhWYa_d] X[jm[[d if^[h[i mWi eXi[hl[Z
kf je 4/& ijhW_d m^_Y^ ik]][iji j^Wj j^[h[ mWi de i_]d_#YWdj \W_bkh[ e\ j^[
WZ^[i_l[ Yedd[Yj_d] j^[ ^ebbem if^[h[i- N^[ Wii[cXbo i[[ci je X[ WXb[ je
a[[f j^[ ^ebbem if^[h[i je][j^[h W\j[h Yhki^_d]- N^ki+ Z[di_#[Z+ ij_"[h ped[i
h[cW_d _dj[]hWj[Z m_j^_d j^[ \eWc Yecfei_j[ fhel_Z_d] i_]d_#YWdj ijWX_b_jo WdZ
_dYh[Wi_d] h[i_ijWdY[ je Z[\ehcWj_ed-
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;i Z_iYkii[Z [Whb_[h+ j^[ #hij Yecfh[ii_l[ ijh[d]j^ f[Wai Wh[ Yedi_ij[dj m_j^
j^[ Wff[WhWdY[ e\ W beYWb_pWj_ed XWdZ- MkY^ ijhW_d beYWb_pWj_ed XWdZi Wh[ ec,
d_fh[i[dj WdZ Y^WhWYj[h_ij_Y e\ c_Yheijkh[Z cWj[h_Wbi+ ikY^ Wi c[jWb \eWci+ ]hWd,
kbWh cWj[h_Wbi WdZ bWc_dWj[i U06+ 04+ 07+ 08V- ;bj^ekj^ j^[ c[Y^Wd_Yi e\ beYWb,
_pWj_ed _i ij_bb W cWjj[h e\ _dj[di[ h[i[WhY^+ _j _i WYY[fj[Z j^Wj ijhW_d beYWb_pW,
j_edi+ m^[j^[h j^[o cWd_\[ij _d j^[ cWYhe,iYWb[ Wi YecfWYj_ed+ Z_bWj_ed+ eh i^[Wh
XWdZi+ Wh[ W h[ikbj e\ beYWb c[Y^Wd_YWb _dijWX_b_j_[i U1/+ 10V- Geb[YkbWh ZodWc,
_Yi i_ckbWj_edi e\ Wcehf^eki ioij[ci _dZ_YWj[ jh_]][h_d] e\ beYWb fbWij_Y [l[dji
m^_Y^ h[i[cXb[ j^[ [bWij_Y #[bZi fheZkY[Z Xo ?i^[bXo gkWZhkfeb[i U11V- N^[i[
beYWb [l[dji eYYkh Wi beYWb h[WhhWd][c[dji Wj j^[ ceb[YkbWh b[l[b- <[bem j^[
o_[bZ fe_dj j^[i[ [l[dji Wh[ kdYehh[bWj[Z Xkj edY[ j^[ o_[bZ fe_dj _i [nY[[Z[Z+
j^[i[ ?i^[bXo,b_a[ gkWZhkfeb[i eh]Wd_p[ _d b_d[i eh fbWd[i WdZ \ehc i^[Wh XWdZi
U12V+ m^_b[ [n^_X_j_d] W fbWij_Y $em fbWj[Wk _d j^[_h ijh[ii,ijhW_d X[^Wl_ekh U13V-
@hec W ]hWdkbWh c_Yhec[Y^Wd_Yi f[hif[Yj_l[+ j^[ cWj[h_Wb X[^Wl_ekh _i Z[,
j[hc_d[Z Xo j^[ ]hW_d,fW_h _dj[hWYj_edi WdZ j^[_h eh_[djWj_ed m_j^ h[if[Yj je j^[
beWZ_d] Z_h[Yj_ed- ;i W h[ikbj+ j^[ cWYhe,iYWb[ beYWb_pWj_ed XWdZi _d ]hWdkbWh
cWj[h_Wbi WdZ j^[_h \Wkbj Wd]b[+ X[Yec[ dej edbo W \kdYj_ed e\ j^[ cWYheiYef_Y
ijh[ii ijWj[ Xkj Wbie e\ j^[ cWYheiYef_Y beWZ_d] fWj^ U14+ 15V- ;bj^ek]^ j^[
c[jWb \eWci fh[i[dj[Z ^[h[_d X[Wh i_c_bWh_j_[i je Y[c[dj_j_eki ]hWdkbWh cWj[,
h_Wbi+ j^[o Wh[ Z_"[h[dj _d j^[ \WYj j^Wj j^[ c_YheijhkYjkhWb Xk_bZ_d] XbeYa _i
W if^[h_YWb i^[bb- N^[h[\eh[+ _dj[hfh[jWj_ed e\ ekh [nf[h_c[djWb #dZ_d]i _d j^[
Yedj[nj e\ c_Yhec[Y^Wd_Yi mWhhWdji Yecfb[c[djWho kdZ[hijWdZ_d] e\ j^[ X[,
^Wl_eh e\ if^[h_YWb i^[bbi- ;i W fe_dj e\ Z[fWhjkh[+ m[ YedjhWij ekh h[ikbji je
j^[ YbWii_YWb j^[eho e\ i^[bb XkYab_d]- N^[ [nfh[ii_ed \eh j^[ kd_\ehc fh[iikh[+










;i _dZ_YWj[Z Xo ?g- 2 j^[ edi[j e\ [bWij_Y XkYab_d] _i ]el[hd[Z Xo j^[ Sekd](i
05
ceZkbki+ ? WdZ Je_iied(i hWj_e+"+ WdZ lWh_[i gkWZhWj_YWbbo m_j^ j^[ i^[bb j^_Ya,
d[ii je hWZ_ki hWj_e )j.L*+ @eh j^[ if^[h[i ki[Z _d j^_i meha+ j^[ icWbb[h hWZ_ki
if^[h[i m_bb h[gk_h[ Wffhen_cWj[bo 0-75 j_c[i j^[ fh[iikh[ h[gk_h[Z \eh XkYab_d]
j^Wd j^[ bWh][h if^[h[i- N^_i h[ikbj _i Yedi_ij[dj m_j^ j^[ 0-4 j_c[i _dYh[Wi[ e\
j^[ #hij Yecfh[ii_l[ ijh[d]j^ eXi[hl[Z X[jm[[d j^[ MBM1 WdZ MBM3 if[Y_c[di-
I\ Yekhi[ j^[ WYjkWb ijh[ii YedZ_j_edi ed Wd _dZ_l_ZkWb ^ebbem if^[h[ Wh[ b_a[bo
ceh[ Yecfb[n WdZ j^[ YedjWYj YedZ_j_edi+ j^[_h dkcX[h WdZ eh_[djWj_ed d[[Z je
X[ Yedi_Z[h[Z U17+ 18+ 2/+ 20V-
N^[ [d[h]o WXiehfj_ed e\ j^[ MBM1 \eWci _i Wffhen_cWj[bo 0-65 j_c[i j^Wj
e\ j^[ MBM3 \eWci- ;i Wd _dj[]hWj[Z gkWdj_jo+ j^[ [d[h]o WXiehfj_ed Z[f[dZi
ed j^[ [bWij_Y ]hWZ_[dj e\ j^[ \eWc )h[]_ed 0 e\ j^[ ijh[ii,ijhW_d Ykhl[*+ j^[ #hij
Yecfh[ii_l[ ijh[d]j^ WdZ j^[ [nj[dj e\ j^[ fbWj[Wk h[]_ed- N^[ Yedjh_Xkj_ed
e\ j^[ WZ^[i_l[ je j^[ X[^Wl_eh e\ j^[ Yecfei_j[ \eWc WYheii j^[ ifWd e\ j^[
ijh[ii,ijhW_d Ykhl[ _i W fWhWc[j[h j^Wj Z[i[hl[i iec[ Wjj[dj_ed- M_ckbWj_edi
Xo @_[Zb[h [j Wb U21V f[h\ehc[Z ed WZ^[i_l[bo XedZ[Z ^ebbem if^[h[ ijhkYjkh[i
)fWhj_Wb BMM* i^em[Z j^Wj j^[ [bWij_Y ]hWZ_[dj W"[Yji bWh][bo j^[ c[Y^Wd_YWb
X[^Wl_eh WdZ #hij f[Wa e\ j^[ c[jWb \eWc- N^[ ie\j[h j^[ WZ^[i_l[ _i+ j^[ ie\j[h
_i j^[ [bWij_Y ]hWZ_[dj e\ j^[ c[jWb \eWc X[\eh[ j^[ #hij cWn_ckc- ;bie+ ij_"[h
WZ^[i_l[i h[ikbj _d ^_]^[h #hij f[Wai kf je W Y[hjW_d lWbk[ e\ [bWij_Y ]hWZ_[dj+
X[oedZ m^_Y^ j^[ o_[bZ ijh[d]j^ Wiocfjej[i je W YedijWdj- N^[ WZ^[i_l[ c[d_iY_
Wbie c[Z_Wj[ j^[ \ehY[ jhWdi\[h Wj YedjWYj fe_dji WdZ j^[_h ][ec[jho h[]kbWj[i
j^[ YedjWYj Wh[W el[h m^_Y^ j^[ \ehY[i Wh[ Wffb_[Z-
Ikh #dZ_d]i ik]][ij j^Wj j^[ [nj[dj e\ j^[ fbWj[Wk h[]_ed+ Z[f[dZi kfed
j^[ fej[dj_Wb e\ if^[h[ ikX,Wii[cXb_[i je YebbWfi[ WdZ \ehc Yhki^ XWdZi+ j^[
dkcX[h e\ m^_Y^ _i dej ademd ; IJCHJC- N^[ ]hWZkWb YebbWfi[ e\ Yhki^ XWdZi
_i feii_Xbo Wjjh_Xkj[Z je j^[ WX_b_jo e\ j^[ ^ebbem if^[h[ i^[bbi je \ehc hebb_d]
fbWij_Y ^_d][i U22V-
*$'$ .HFI;JCKHG OCLB 5CL?J;LMJ?
Cd j^_i meha+ m[ \eYki ed YecfWh_d] ZWjW WlW_bWXb[ \eh c[jWb \eWci m_j^ W
c_YheijhkYkh[ i_c_bWh je j^[ \eWci h[fehj[Z ^[h[_d- ; ikccWho e\ j^[ gkWdj_j_[i
06
YecfWh[Z _i fhel_Z[Z _d NWXb[ 4- Cd @_]kh[ 6+ m[ fbej j^[ #hij cWn_ckc
Yecfh[ii_l[ ijh[d]j^ Wi ehZ_dWj[ WdZ j^[ h[bWj_l[ Z[di_jo e\ j^[ [WY^ \eWc Wi






\hec MWdZ[hi WdZ A_Xied U02V+ m^_Y^ fh[Z_Yji j^[ #hij
cWn_ckc Yecfh[ii_l[ f[Wa ijh[d]j^ \hec h[bWj_l[ Z[di_jo \eh c[jWb ^ebbem
if^[h[ \eWci+ \eh o_[bZ ijh[d]j^ e\ ij[[b [gkWb je 14/ GJW- Cd ][d[hWb+ m[
#dZ j^Wj j^[ #hij Yecfh[ii_l[ ijh[d]j^ e\ c[jWb \eWci [nWc_d[Z _d j^_i meha _i
i_]d_#YWdjbo ^_]^[h j^Wd j^[ i_dj[h[h[Z c[jWb \eWci h[fehj[Z _d j^[ b_j[hWjkh[-
N^[ ^_]^[h #hij f[Wa eXi[hl[Z _d ekh if[Y_c[di _i Yed`[Yjkh[Z Wj j^_i fe_dj je
X[ Zk[ je j^[ \ebbem_d] h[Wiedi9 )_* j^[ WZ^[i_l[ Z_ijh_Xkj[i j^[ \ehY[i X[jm[[d
YedjWYj_d] ^ebbem if^[h[i el[h W bWh][h YedjWYj Wh[W+ WdZ feii_Xbo Z[bWo_d] j^[
edi[j e\ XkYab_d] \eh Wd _dZ_l_ZkWb if^[h[ WdZ )__* j^[ cWdk\WYjkh_d] fhejeYeb
\ebbem[Z b_a[bo _dYh[Wi[i j^[ dkcX[h e\ YedjWYji X[jm[[d if^[h[i+ WdZ \kdYj_edi
Yecfei_j[bo m_j^ j^[ WZ^[i_l[ je WY^_[l[ W ceh[ kd_\ehc ijh[ii Z_ijh_Xkj_ed
el[h j^[ if^[h[i+ _dYh[Wi_d] j^[ XkYab_d] h[i_ijWdY[- Cj _i _dj[h[ij_d] je dej[
j^Wj i_dj[h[Z ^ebbem if^[h[i [n^_X_j Yedi_ij[djbo ^_]^[h fbWj[Wk ijh[ii[i j^Wd
j^[ #hij cWn_ckc Yecfh[ii_ed+ h[]WhZb[ii e\ j^[ if^[h[ i_p[+ iec[j^_d] j^Wj
m[ ^Wl[ eXi[hl[Z edbo _d j^[ YWi[ e\ j^[ MBM1- =ed\ekdZ_d] _i j^[ \WYj j^Wj
\eh i_c_bWh h[bWj_l[ Z[di_jo+ j^[ #hij Yecfh[ii_l[ f[Wa lWh_[i ceh[ j^Wd 2 j_c[i-
N^_i h[_d\ehY[i j^[ \WYj j^Wj h[bWj_l[ Z[di_jo Wbed[ _i dej W ]eeZ fh[Z_Yjeh e\
c[Y^Wd_YWb fhef[hj_[i WdZ j^[ c_YheijhkYjkhWb Wif[Yji d[[Zi je X[ Yedi_Z[h[Z
\eh fhef[hjo fh[Z_Yj_ed e\ ^[j[he][d[eki cWj[h_Wbi-
'! )=<19B@7=<@
=ecfh[ii_ed j[iji WdZ >_]_jWb CcW][ =ehh[bWj_ed j[Y^d_gk[i ^Wl[ X[[d Wf,
fb_[Z je c[Wikh[ j^[ Yecfh[ii_l[ ijh[d]j^ WdZ gkWdj_\o j^[ Z[\ehcWj_edi j^Wj
eYYkh m_j^_d WZ^[i_l[bo XedZ[Z ij[[b ^ebbem if^[h[ Wii[cXb_[i- N^[ #hij f[Wa
ijh[d]j^ \eh Wii[cXb_[i e\ Xej^ if^[h[ i_p[i i[[c je X[ ^_]^[h j^Wd i_c_bWh Wi,
i[cXb_[i e\ i_dj[h[Z if^[h[ Wii[cXb_[i- N^[ hWdZec fWYa_d] e\ j^[ if^[h[i _d j^[
Wii[cXbo b[WZi je m[Wa ped[i m^[h[ j^[ cWj[h_Wb \W_bi Xo \ehc_d] Yhki^ XWdZi Wi
07
N^_i AWe [j Wb- @h_[Zb [j Wb- Mpod_ip[mia_
meha 1//7 )M_dj[h[Z* 1//6 )M_dj[h[Z* [j Wb 1/03
)M_dj[h[Z*
Mf^[h[i 3-4 1-2 2 0-7 3 1 1
!)cc*
8(1 /-/2/ /-/31 /-/21 /-/43 /-/36 /-/24 /-/75
@_hij cWn- 5-62 8-73 2-/5 1-0/ 2-/4 0-16 3
Yecfh[ii_l[ )/-/0 fhee\
ijh[d]j^ )GJW* ijh[ii*
JbWj[Wk 4-72 0/-/1 2-55 1-80 2-82 0-38 6-3
Mjh[ii )GJW*
#(#0 /-/47 /-/64 /-/41 /-/33 /-/7 /-/3 /-034
>CDNG .1 2QORCTKUQP YKVJ FCVC HTQO VJG NKVGTCVWTG(
5KIWTG 01 5KTUV OCZKOWO EQORTGUUKXG UVTGIVJ XU <GNCVKXG 3GPUKV[ HQT VJG FCVC KP >CDNG .(
>JG FCUJGF NKPG TGRTGUGPVU VJG TGUWNV D[ =CPFGTU CPF 6KDUQPA*,B WUKPI [KGNF UVTGPIVJ QH UVGGN
GSWCN VQ +.) 9;C(
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j^[ Yecfh[ii_l[ ijhW_d _dYh[Wi[i+ m^_b[ cWj[h_Wb X[jm[[d Yhki^ XWdZi [n^_X_ji
l[ho b_jjb[ Z[\ehcWj_ed- N^[ h[ifedi[ _i Zh_l[d Xo Wd Wl[hW][ ijh[ii fbWj[Wk
Yecfh_i_d] ikYY[ii_l[ Yhki^ XWdZ [l[dji m^_Y^ ^Wl[ X[[d Yb[Whbo ^_]^b_]^j[Z+
m_j^ h[fheZkY_Xb[ h[ikbji X[jm[[d if[Y_c[di- @khj^[hceh[ _j mWi \ekdZ j^Wj
MBM1 WXiehXi Wbceij ZekXb[ )"%'+** [d[h]o j^Wd j^[ MBM3+ cW_dbo Zk[ je j^[
^_]^[h fbWj[Wk ijh[ii- Ikh h[ikbji ik]][ij j^Wj [feno XedZ[Z ]hWdkbWh c[jWb
\eWci fhel_Z[ W fhec_i_d] Wbj[hdWj_l[ je [n_ij_d] Wii[cXbo c[j^eZi \eh ^ebbem
if^[h[i- N^[ c[j^eZebe]o fheZkY[i+ W hWd][ e\ cWYheiYWb[ cWj[h_Wb fhef[hj_[i
Xo ceZ_\o_d] j^[ c_YheijhkYjkhWb kd_j i_p[- N^[ ifWd e\ fhef[hj_[i+ j^[_h h[bW,
j_edi^_f je j^[ c_YheijkYjkh[ WdZ j^[ hWd][ e\ Wffb_YWj_edi e\ j^_i cWj[h_Wb m_bb
X[ _dl[ij_]Wj[Z _d \kjkh[ ijkZ_[i-
(18<=D9325;3<A@
MS WdZ @J< ^Wl[ h[Y[_l[Z \kdZ_d] \hec j^[ ?khef[Wd Od_ed(i M[l[dj^
@hWc[meha Jhe]hWcc[ \eh h[i[WhY^+ j[Y^debe]_YWb Z[l[befc[dj WdZ Z[ced,
ijhWj_ed kdZ[h ]hWdj W]h[[c[dj de 512763- Geh[ _d\ehcWj_ed YWd X[ \ekdZ
ed OOO$CGKCKL#?M$O??<EQ$=HF- N^[ Wkj^ehi mekbZ Wbie b_a[ je WYademb[Z][ j^[
ikffehj e\ Bebbec[j AcXB m^_Y^ fhel_Z[Z c[jWbbe]hWf^o h[ikbji e\ j^[ ^ebbem
if^[h[i-
-343?3<13@
U0V <- Mc_j^+ M- Mpod_ip[mia_+ D- BW``Wh+ <- MY^W\[h+ M- ;hmWZ[+ Mj[[b \eWc \eh
ijhkYjkh[i9 ; h[l_[m e\ Wffb_YWj_edi+ cWdk\WYjkh_d] WdZ cWj[h_Wb fhef[h,
j_[i+ DekhdWb e\ =edijhkYj_edWb Mj[[b L[i[WhY^ 60 )1/01* 0!0/-
U1V D- <Wd^Whj+ GWdk\WYjkh[+ Y^WhWYj[h_iWj_ed WdZ Wffb_YWj_ed e\ Y[bbkbWh c[j,
Wbi WdZ c[jWb \eWci+ Jhe]h[ii _d cWj[h_Wbi iY_[dY[ 35 )5* )1//0* 448!521-
U2V E- <eecicW+ >- Jekb_aWaei+ S- P[dj_aei+ M_ckbWj_edi e\ $em j^hek]^ ef[d
Y[bb c[jWb \eWci ki_d] Wd _Z[Wb_p[Z f[h_eZ_Y Y[bb ijhkYjkh[+ Cdj[hdWj_edWb
DekhdWb e\ B[Wj WdZ @bk_Z @bem 13 )5* )1//2* 714!723-
1/
U3V B- Ae[^b[h+ O- D[^h_d]+ D- G[_d[hj+ L- BWki[h+ J- KkWZX[Ya+ E- Ek[cc[b+
A- Mj[f^Wd_+ <- E_[XWYa+ @kdYj_edWb_p[Z G[jWbb_Y Bebbem Mf^[h[ MjhkYjkh[i9
@kdYj_edWb_p[Z G[jWbb_Y Bebbem Mf^[h[ MjhkYjkh[i+ ;ZlWdY[Z ?d]_d[[h_d]
GWj[h_Wbi 05 )2* )1/03* 224!228- 6A;0'&$'&&(%367?$(&')&&&+--
OLF 9EEB0%%6A;$H;>7I$5A?%'&$'&&(%367?$(&')&&&+-
U4V J- F^k_ii_[h+ ;- @Wbb[j+ F- MWble+ S- <h[Y^[j+ KkWi_ijWj_Y c[Y^Wd_YWb
X[^Wl_ekh e\ ijW_db[ii ij[[b ^ebbem if^[h[ \eWc9 GWYheiYef_Y fhef[hj_[i
WdZ ZWcW][ c[Y^Wd_ici \ebbem[Z Xo R,hWo jece]hWf^o+ GWj[h_Wbi F[jj[hi
52 )02,03* )1//8* 0002!0005- 6A;0'&$'&',%<$?3E>7E$(&&.$'&$&+'-
OLF 9EEB0%%>;@=;@89F4$7>D7G;7C$5A?%C7EC;7G7%B;;%
1&',-+--2&.&&../,
U5V ;- LWX_[_+ F- P[dZhW+ ; YecfWh_ied e\ Yecfei_j[ c[jWb \eWc(i fhef[hj_[i
WdZ ej^[h YecfWhWXb[ c[jWb \eWci+ GWj[h_Wbi F[jj[hi 52 )4* )1//8* 422!
425- 6A;0'&$'&',%<$?3E>7E$(&&.$''$&&(-
U6V T- S- AWe+ N- R- Sk+ B- T^We+ G[Y^Wd_YWb X[^Wl_eh e\ c[jWb_Y ^ebbem
if^[h[ cWj[h_Wbi9 ?nf[h_c[djWb ijkZo+ DekhdWb e\ ;[heifWY[ ?d]_d[[h_d]
10 )3* )1//7* 1/5!105-
U7V I- @h_[Zb+ =- Gejp+ B- J[j[hb_a+ M- JkY^[]][h+ H- L[][h+ L- J_ffWd+
?nf[h_c[djWb Cdl[ij_]Wj_ed e\ G[Y^Wd_YWb Jhef[hj_[i e\ G[jWbb_Y Bebbem
Mf^[h[ MjhkYjkh[i+ G[jWbbkh]_YWb WdZ GWj[h_Wbi NhWdiWYj_edi < 28 )0*-
6A;0'&$'&&-%D'',,)#&&-#/&/.#(-
U8V M- Mpod_ip[mia_+ <- Mc_j^+ D- BW``Wh+ <- MY^W\[h+ M- ;hmWZ[+ N^[ c[Y^Wd_YWb
fhef[hj_[i WdZ ceZ[b_d] e\ W i_dj[h[Z ^ebbem if^[h[ ij[[b \eWc+ GWj[h_Wbi
' >[i_]d )087/,1/04* 43 )1/03* 0/72!0/83-
U0/V CMI+ Cie 022039 G[Y^Wd_YWb j[ij_d] e\ c[jWbi,ZkYj_b_jo j[ij_d],Yecfh[ii_ed
j[ij \eh feheki WdZ Y[bbkbWh c[jWbi+ N[Y^- h[f-+ CMI )1/00*-
U00V >- MaWhbWjei+ M- S_Wjhei+ >[\ehcWj_ed ced_jeh_d] e\ cWj[h_Wbi kdZ[h ijh[ii
10
_d bWXehWjeho [nf[h_c[dji+ CMJLM ;ddWbi e\ j^[ J^eje]hWcc[jho+ L[cej[
M[di_d] WdZ MfWj_Wb Cd\ehcWj_ed MY_[dY[i 2 )1/05* 24-
U01V G- P[i[d`Wa+ G- <ehel_dt[a+ N- @_[Zb[h+ S- B_]W+ T- L[d+ MjhkYjkhWb Y^Wh,
WYj[h_iWj_ed e\ WZlWdY[Z feh[ cehf^ebe]o )Wfc* \eWc [b[c[dji+ GWj[h_Wbi
b[jj[hi 00/ )1/02* 1/0!1/2-
U02V Q- M- MWdZ[hi+ F- D- A_Xied+ G[Y^Wd_Yi e\ ^ebbem if^[h[ \eWci+ GWj[h_Wbi
MY_[dY[ WdZ ?d]_d[[h_d]9 ; 236 )0* )1//2* 6/!74- 6A;09EEBD0%%6A;$AC8%
'&$'&',%1&/('#+&/)!&("&&+.)#2-
U03V G- @- ;i^Xo+ ;- A- ?lWdi+ H- ;- @b[Ya+ F- D- A_Xied+ D- Q- BkjY^_died+
B- H- A- QWZb[o+ G[jWb \eWci9 W Z[i_]d ]k_Z[-+ <kjj[hmehj^,B[_d[cWdd+
1///-
U04V N- @_[Zb[h+ ;- uY^id[h+ ?bWij_Y,fbWij_Y fhef[hj_[i9 M_ckbWj_ed WdZ [nf[h_,
c[dj+ _d9 ;- uY^id[h+ =- ;k]kij_d )?Zi-*+ Gkbj_\kdYj_edWb G[jWbb_Y Bebbem
Mf^[h[ MjhkYjkh[i+ Mfh_d][h+ 1//8+ ff- 36!6/-
U05V M- >- JWfaW+ M- Eoh_Wa_Z[i+ Cd,fbWd[ Yhki^_d] e\ W feboYWhXedWj[ ^ed[o,
YecX+ Cdj[hdWj_edWb DekhdWb e\ Meb_Zi WdZ MjhkYjkh[i 24 )2* )0887* 128!156-
6A;09EEBD0%%6A;$AC8%'&$'&',%1&&(&#-,.)!/-"&&&,(#&-
U06V M- @eh[ij+ D-,M- <bWpo+ S- =^Wij[b+ @- Gekiio+ =edj_dkkc ceZ[b_d] e\ ijhW_d
beYWb_pWj_ed f^[dec[dW _d c[jWbb_Y \eWci+ DekhdWb e\ GWj[h_Wbi MY_[dY[
3/ )11* )1//4* 48/2!480/- 6A;0'&$'&&-%D'&.+)#&&+#+&*'#,-
U07V S- SWd]+ ;- G_ihW+ B_]^[h,IhZ[h Mjh[ii,MjhW_d N^[eho \eh >WcW][ GeZ,
[b_d] Ccfb[c[dj[Z _d Wd ?b[c[dj,\h[[ AWb[ha_d @ehckbWj_ed+ =G?M,
=IGJON?L GI>?FCHA CH ?HACH??LCHA ' M=C?H=?M 53 )0*
)1/0/* 0!25-
U08V G- ;- QWZ[[+ =- Pxbbc[Ya[+ D- @- BWb[o+ M- S_Wjhei+ A[ec[jh_Y ceZ[bb_d]
e\ a_da XWdZ_d] _d bWc_dWj[Z ijhkYjkh[i+ J^_beief^_YWb NhWdiWYj_edi e\ j^[
LeoWb MeY_[jo ; 26/ )0854* )1/01* 0716!0738- 6A;0'&$'&/.%CDE3$(&''$
&).&-
11
U1/V J- <wik[bb[+ D- LkZd_Ya_+ =^Wfj[h 4 beYWb_pWj_ed9 M^[Wh XWdZi WdZ Yec,
fWYj_ed XWdZi+ Cdj[hdWj_edWb A[ef^oi_Yi 78 )=* )1//2* 108!210- 6A;0
'&$'&',%1&&-*#,'*(!&)".&&('#/-
U10V ;- G_ihW+ J- Jeehieb^`eko+ G_Yhe,cWYhe iYWb[ _dijWX_b_jo _d 1Z h[]kbWh
]hWdkbWh Wii[cXb_[i+ =edj_dkkc G[Y^Wd_Yi WdZ N^[hceZodWc_Yi 16 )0,1*
)1/04* 52!71-
U11V A- JWh_i_+ C- JheYWYY_W+ =- LW_ded[+ G- M_d]^+ M^[Wh XWdZi Wi cWd_\[ijWj_ed
e\ W Yh_j_YWb_jo _d o_[bZ_d] Wcehf^eki ieb_Zi+ JheY[[Z_d]i e\ j^[ HWj_edWb
;YWZ[co e\ MY_[dY[i 003 )11* )1/06* 4466!4471-
U12V L- >Wi]kfjW+ B- A- ?- B[djiY^[b+ C- JheYWYY_W+ S_[bZ ijhW_d _d i^[Wh XWdZ_d]
Wcehf^eki ieb_Zi+ J^oi_YWb L[l_[m ? 76 )1* )1/02* /1170/-
U13V ;- F[ <ek_b+ ;- ;ced+ D-,=- MWd]b[Xe[k\+ B- IhW_d+ J- <wik[bb[+ A- P_],
]_Wd_+ J- =^Wib[+ D- =hWiieki+ ; X_Wn_Wb WffWhWjki \eh j^[ ijkZo e\ ^[j[he,
][d[eki WdZ _dj[hc_jj[dj ijhW_di _d ]hWdkbWh cWj[h_Wbi+ AhWdkbWh GWjj[h
05 )0* )1/03* 0!7-
U14V <- BW_cied+ D- Q- LkZd_Ya_+ N^[ ["[Yj e\ j^[ _dj[hc[Z_Wj[ fh_dY_fWb ijh[ii
ed \Wkbj \ehcWj_ed WdZ \Wkbj Wd]b[ _d i_bjijed[+ DekhdWb e\ MjhkYjkhWb A[eb,
e]o 21 )00* )1/0/* 06/0!0600-
U15V J- Jeehieb^`eko+ ;- G_ihW+ ?"[Yj e\ _dj[hc[Z_Wj[ fh_dY_fWb ijh[ii WdZ
beWZ_d],fWj^ ed \W_bkh[ e\ Y[c[dj_j_eki cWj[h_Wbi ki_d] ]hWdkbWh c_Yhec[,
Y^Wd_Yi+ Cdj[hdWj_edWb DekhdWb e\ Meb_Zi WdZ MjhkYjkh[i 0/7 )1/06* 028!041-
U16V M- J- N_cei^[dae+ D- G- A[h[+ N^[eho e\ [bWij_Y ijWX_b_jo+ 0ij ?Z_j_ed+ H[m
Seha 9 GYAhWm,B_bb+ 0850-
U17V ;- G_ihW+ =- M- =^Wd]+ ?"[Yj_l[ [bWij_Y ceZkb_ e\ ^[j[he][d[eki ]hWdkbWh





U18V ;- G_ihW+ I- GWhWd]ei+ LeYa,`e_dj c_Yhec[Y^Wd_Yi9 h[bWj_edi^_f e\ hek]^,
d[ii je Ybeikh[ WdZ mWl[ fhefW]Wj_ed+ Cdj[hdWj_edWb DekhdWb e\ A[ec[Y^Wd,
_Yi 00 )5* )1/0/* 320!328-
U2/V B- LkWd+ T- S- AWe+ N- Sk+ =hki^_d] e\ j^_d,mWbb[Z if^[h[i WdZ if^[h[
WhhWoi+ Cdj[hdWj_edWb DekhdWb e\ G[Y^Wd_YWb MY_[dY[i 37 )1* )1//5* 006 !
022+ 6j^ ;i_W,JWY_#Y Mocfei_kc ed ;ZlWdY[i _d ?d]_d[[h_d] JbWij_Y_jo
WdZ _ji ;ffb_YWj_edi );?J; 1//3*- 6A;09EEBD0%%6A;$AC8%'&$'&',%<$
;<?75D5;$(&&+$&.$&&,-
U20V G- M^Wh_Wj_+ B- L- ;bbW^XWa^i^+ Hkc[h_YWb WdZ [nf[h_c[djWb _dl[ij_]Wj_edi
ed j^[ XkYab_d] e\ ij[[b i[c_,if^[h_YWb i^[bbi kdZ[h lWh_eki beWZ_d]i+ N^_d,
QWbb[Z MjhkYjkh[i 37 )7* )1/0/* 51/!517- 6A;09EEBD0%%6A;$AC8%'&$'&',%
<$EHD$(&'&$&)$&&(-
U21V N- @_[Zb[h+ ;- uY^id[h+ D- AhvY_e+ Hkc[h_YWb _dl[ij_]Wj_edi ed j^[ c[,
Y^Wd_YWb fhef[hj_[i e\ WZ^[i_l[bo XedZ[Z ^ebbem if^[h[ ijhkYjkh[i+ Dekh,
dWb e\ =ecfei_j[ GWj[h_Wbi 33 )0/* )1/0/* 0054!0067- 6A;0'&$''--%
&&('//.)&/)*.*&/-
OLF 9EEBD0%%6A;$AC8%'&$''--%&&('//.)&/)*.*&/
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